Lindane and cell death: at the crossroads between apoptosis, necrosis and autophagy.
Lindane, a persistent organochlorine pesticide, is recognized as a major public health concern because of its potential toxic effects on human health. Despite observations pointing to the toxicity of lindane, mechanisms underlying its deleterious effects in liver have yet to be understood. In this study, we investigated the effects of lindane on autophagic, apoptotic and necrotic cell death in primary cultured rat hepatocytes. We found that lindane deregulated the autophagic process as demonstrated by (1) the formation of enlarged acidic vesicles labeled with LC3, Rab7 and LAMP1 (specific markers of autophagic vacuole maturation), (2) the conversion of LC3-I (the cytosolic form) into LC3-II (membrane bound), (3) the deregulation of the Beclin 1 protein expression and (4) the enhanced formation of the Bcl-xL/Beclin 1 complex. Lindane induced vacuolization together with the inhibition of spontaneous and intrinsic apoptosis. This disruption of cell suicide was linked to Bcl-xL up-regulation, Bax down-expression, prevention of cytochrome c release, and inhibition of caspase-9 and -3 activities. Lindane-induced disruption of apoptosis and autophagy occurred in parallel with necrosis induction in rat hepatocytes. In consequence, we proposed that lindane toxicity in primary rat hepatocytes could be jointly attributed to the disruption of autophagic process, the inhibition of apoptotic cell death and the induction of necrosis. These events account, at least in part, for the involvement of both cytotoxic and carcinogenic signaling pathways in the action of lindane in the liver.